Erythropoietin stimulation decreases hepcidin expression through hematopoietic activity on bone marrow cells in mice.
Erythropoiesis-stimulating agents (ESA) are now central to the treatment of renal anemia and are associated with improved clinical outcomes. It is well known that erythropoietin (EPO) is a key regulator of erythropoiesis through its promotion of red blood cell production. In order to investigate the role of ESA on iron metabolism, we analyzed the regulation of the iron regulatory hormone hepcidin by ESA treatment in a bone marrow transplant model in mouse. After treating C57BL/6 mice with continuous erythropoietin receptor activator (C.E.R.A.), recombinant human epoetin-β (rhEPO), or recombinant human carbamylated epoetin-β (rhCEPO), we investigated serum hepcidin concentrations and parameters of erythropoiesis. Serum hepcidin concentrations after rhEPO treatment were analyzed in mice subjected to total body irradiation followed by bone marrow transplantation. C.E.R.A. administration caused long-term downregulation of serum hepcidin levels. Serum hepcidin levels in rhEPO-treated mice decreased significantly, whereas there was no change in rhCEPO-treated mice. The reduction in circulating hepcidin levels after rhEPO administration was not observed in irradiated mice. Finally, bone marrow transplantation recovered the response to rhEPO administration that downregulates hepcidin concentration in irradiated mice. These results indicate that ESA treatment downregulates serum hepcidin concentrations, mainly by indirect mechanisms affecting hematopoietic activity in bone marrow cells.